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A RAPID METHOD FOR PREPARING EPIDERMAL SLICES OF REPRODUCIBLE 
THICKNESS FROM EXCISED RAT SKIN 
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Biochemical Mechanisms Unit, Central Toxicology Laboratory , Imperial Chemical Industries Limited, 
Cheshire, England 
An apparatus is described with which epidermal slices of reproducible thickness can be 
rapidly cut from excised rat skin. It has been demonstrated that the weight of an epidermal 
slice per unit area gives an assessment of the average thickness of that slice. 
A rapid and reproducible method for sectioning 
skin into epidermal and dermal regions is desira-
ble for biochemical studies on this complex organ. 
It is especially desirable when using skin from 
young rats where the metabolic rates of certain 
parameters are similar for both epidermis and 
dermis, e.g. , oxygen consumption of slices of epi-
dermis and dermis is almost identical when ex-
pressed per gm dry wt (Middleton, unpublished 
observations). Young rats (4-5 weeks) are often 
used for biochemical studies because their hair 
cycle is in the dormant phase. 
The freehand use of a Castro viejo electrokerato-
tome for cutting epidermal slices has many disad-
vantages since the thickness of the slices and 
therefore the degree of dermal contamination var-
ies with the angle of the cutting blade, the pres-
sure applied, and the speed of cutting. A high 
degree of skill is required to obtain slices with 
consistent and low amounts of dermis. Most of 
these problems can be overcome by using an as-
sembly of the type described by Skjaeggestad [ 11 
where the angle of the cutting blade and the pres-
sure applied are maintained constant. We found it 
difficult to secure the stretched skin to the cork 
block using dissecting pins. Moreover. with this 
method only a single epidermal slice could be cut 
without remounting the skin. When several epi-
dermal slices were required from a single piece of 
skin , the procedure was time consuming and re-
mounting appeared to affect the thickness of the 
slices. 
The apparatus described in this paper allows 
excised skin to be rapidly and securely mounted in 
a manner that enables, with the minimum degree 
of training, numerous epidermal slices of repro-
ducible weights per unit area to be cut without 
remounting. A method is also described for the 
rapid assessment of the average thickness of these 
slices. 
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An epidermal slice is defined in this paper as a 
skin slice containing the epidermis and a small 
proportion of the dermis. 
MATERIALS AND METHODS 
The apparatus used is shown in Figure 1. A Castro-
viejo electrokeratotome (Storz Surgical Instruments, 
St. Louis, Mo.) is clamped to a cross member which 
pivots between two uprights. A solid steel drum, par-
tially covered with 1/e"-thick rubber , is mounted on a 
cradle. Two grooves on the drum locate it on the cradle 
and allow it to rotate about its aris. The cradle itself 
slides freely on a track between the uprights. Only the 
essential dimensions are given in Figure 1 to illustrate 
the basic principles of the apparatus. Detailed drawings 
will be forwarded on request. 
The clipped, excised dorsal skin (posterior end to-
wards the keratotome) from 4-week-old rats is stretched 
over the rubber and attached to it by means of two 
nylon straps which encircle the drum. The straps are 
tightened with a tensioning gun (straps and gun are 
from the Securatube Mk.2 tubing attachment system; 
Shuco Scientific Ltd., London N12, England). The kera-
totome is fitted with a 200-~m shim and pressure, 
which can be varied if desired, applied between the 
keratotome and skin by two springs attached between 
the cross member and the base of the apparatus. An 
epidermal slice is prepared by steadily pushing the skin 
under the oscillating blade of the keratotome. The 
weight of the drum ensures that the skin is pushed 
under the keratotome at a slow and relatively constant 
speed. The drum is then pulled back and rotated 
slightly so that further slices can be taken. 
The reproducibility of the method was assessed by 
marking a standard area (8.0 cm- 2) on t he stretched 
skin with a template. The total wet weight of epidermal 
s lices cut from this area was determined and expressed 
as gm/cm". 
The amount of dermis in epidermal slices was as-
sessed by determining the relationship between the wet 
weight of epidermal slices per unit area and the ratio of 
thickness of dermis:epidermis of these same slices. The 
ratio measurements were determined by taking pho-
tomicrographs of histologic sections of the slices, cut-
ting out the corresponding dermal and epidermal a reas 
from the photographs, and comparing the weights of 
these areas. 
The density of excised skin was calculated by weigh-
ing pieces of known surface area and measuring the 
thickness of the fresh skin using a microscope with a 
calibrated eyepiece. 
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FIG. 1. Apparatus for rapidly cutting a number of 
epidermal slices of reproducible thickness from excised 
rat skin. 
RESULTS AND DISCUSSION 
Using the apparatus described in Materials and 
Met hods and depicted in Figure 1, epidermal slices 
with similar weights per unit area could be con-
sistently cut from the dorsal skin of different rats 
(Tab. ). The mean wet weight per unit surface area 
was 5.0 x w-a gm · em ~ with a standard error of 
0.2 x 10 3 gm · cm- 2. Where required, epidermal 
slices could be cut from approximately 70~ of the 
area of excised skin within 30 sec. When the kera-
totome blade was changed, it was often necessary 
to adjust the pressure between the keratotome and 
skin by altering the spring tension in order to 
continue to produce slices in the same weight 
range. 
There was a linear relationship between the wet 
weight per unit area of epidermal slices and the 
ratio of the thickness of dermis:epidermis of the 
same slices (Fig. 2). The correlation coefficient was 
0.91 (p < 0.001). A ratio method was preferred to 
an absolute measurement of thickness because it 
eliminated variations which resulted from pro-
cessing errors involved in the preparation of sec-
tions for photomicrography. Since the volume of a 
slice V(cm3) = surface area A(cm2) x thickness t 
(em) and the density of the slice D(gm · cm-3) 
wet weight of tissue W (gm)/volume of slice V 
(cm3), the thickness of the slice is given by: 
w 
t= D X A 
The density of full-thickness skin from our rats 
was measured as approximtely 1 gm·cm-3. There-
fore, assuming that the density of both the epi-
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dermis and dermis are close to this value, the wet 
weight of epidermal slices per unit area could be 
used as a rapid approximation of slice thickness. 
The average thickness of a slice of pure rat epi-
TABLE 1. Weight range of rat dorsal epidermal slices 
Standard areas (8.0 cm-2 ) were marked, each side of 
the midline, on rat dorsal skin mounted on the appara-
tus described in the text. The total wet weight of epider-
mal slices cut from this area was determined. The 
pressure between the keratotome and skin was in-
creased after the fourth measurement. Values in 
brackets represent the mean ± SEM. 
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FIG. 2. Relationship between the wet weight of epi-
dermal slices per unit surface area and the thickness of 
derrnis:epidermis of these slices. The latter measure-
ments were determined by taking photomicrographs of 
histologic sections of the slices, cutting out the corre-
sponding dermal and epidermal areas from the photo-
graphs and comparing the weights of the corresponding 
areas. Epidermal slices are skin slices containing epi-
dermis and a small proportion of the dermis. 
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dermis as predicted from Figure 2 (i.e., when 
dermal:epidermal ratio = 0) was 2.8 x 10- 3 em. 
This agrees with the published value of2.5 x IQ- 3 
em obtained by direct histologic measurement 
[2]. Both values were measured on epidermis 
during the resting phase of the hair cycle. 
Undulations of the basement membrane make 
it impractical to cut pure epidermal slices with-
out damaging the basal cells in some regions. To 
eliminate such local damage, slices of 5 to 8 x 
I0- 3 em thick (5 to 8 x 10- a gm wet weight cm- 2) 
were considered most suitable for biochemical 
studjes. Slices within this weight range could be 
rapidly and consistently cut with the apparatus 
described (see Tabl e} provided the same blade 
was used throughout. When a blade was 
changed, the pressure between the keratotome 
and skin sometimes required adjustment. 
Epidermal slices can be rapidly and reproduci-
bly cut from excised skin with the minimum 
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amount of skill with this apparatus. The repro-
ducibility is particularly important when cutting 
epidermal slices from young animals where cer-
tain metabolic parameters in the dermis are of 
the same order as those in the epidermis. Use of a 
keratotome on excised skin is not a suitable 
method for measuring epidermal parameters 
which change rapidly after death, e.g., certain 
metabolite levels. Freeze-clamping the skin fol-
lowed by dissection of the frozen epidermis from 
the dermis remains the best method for such 
measurements. 
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